Apoptosis in hematopoietic cells is associated with an extensive decrease in cellular phosphotyrosine content that can be inhibited by the tyrosine phosphatase antagonist pervanadate.
In the present study, we investigated whether apoptosis in hematopoietic cells is associated with changes in cellular phosphotyrosine content. Murine thymocytes and B cells, human leukemia cells, and normal peripheral blood leukocytes were induced to undergo apoptosis by treatment with specific stimuli or by incubation in growth factor-deprived medium. Multiparameter flow cytometry was used to measure changes in phosphotyrosine content that correlated with the appearance of features of programmed cell death, such as cell shrinkage, DNA fragmentation, and loss of membrane integrity. The results show that conditions that induced apoptosis also induced a dramatic decrease in cellular phosphotyrosine levels. Tyrosine dephosphorylation preceded the loss of plasma membrane integrity and, in most cases, was temporally correlated with the onset of DNA fragmentation. The protein tyrosine phosphatase antagonist pervanadate had a dose-dependent inhibitory effect on both dephosphorylation and apoptosis in murine thymocytes, which were treated with dexamethasone or with the topoisomerase II inhibitor etoposide. The results suggest that extensive tyrosine dephosphorylation is an intrinsic part of the apoptotic process of hematopoietic cells and may be involved mechanistically in the apoptosis induced by certain stimuli.